Antiproteinuric effect of pirfenidone in a rat model of anti-glomerular basement membrane glomerulonephritis.
While pirfenidone has been established as an effective anti-fibrosis remedy, whether or not its antifibrotic effect contributes to a reduction of proteinuria remains unclear. We investigated the renoprotective properties of pirfenidone in an anti-glomerular basement membrane (GBM) glomerulonephritis model both prophylactically and therapeutically to determine its profile against proteinuria. In the prophylactic regimen, pirfenidone was treated immediately after anti-serum injection. We observed a significant reduction in the progression of proteinuria (P<0.05) and decline in renal function (P<0.01) and also noted histological improvement in renal injury. These effects appeared to be due to the maintained expression of nephrin and podocin on podocytes as well as the reduced expression of profibrotic factors like transforming growth factor-β (TGF-β). The expression of nephrin mRNA was strongly negatively correlated with the amount of urinary protein excretion (R=-0.84, P<0.001), implicating podocyte damage in the outcome of proteinuria (R(2)=0.70). These results suggest that preservation of podocytes with the pirfenidone treatment may have resulted in the decrease of proteinuria. In contrast, when the therapeutic regimen was initiated 2 weeks after nephritis induction, pirfenidone had little effect on the progression of proteinuria, although the decline of renal function and fibrosis were suppressed. Taken together, present findings suggested that pirfenidone prevented the progression of proteinuria only when administered prophylactically but was still able to ameliorate the decline of renal function independent of proteinuria. In conclusion, pirfenidone as a prophylactic regimen reduces proteinuria in anti-GBM nephritis via preservation of podocytes with markedly reduced efficacy when administered as a therapeutic regimen.